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World’s biggest driver of extinction = agriculture

M Livestock
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Impact on the land

2.9 billon ha arable land is degraded (bigger than
Russia)

Impacts > 3.2 billion people
$14 trillion to fix — 2/3"9 US GDP
Oceania — 360m ha degraded (arable) land

> 6 billion trees removed from MDB
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Temperate woodlands among the world’s
most extensively altered ecosystems




Many woodland bird species in serious decline

« 95-99% of many woodland
types cleared

« Some forecasts have 50% of
woodland birds lost by 2050

« Woodland bird assemblages
often dominated by large birds
(Noisy Miner effect)




SUSTAINABLE
FARMS

www.sustainablefarms.org.au

ﬂ Sustainable , @SusFarms_ANU

Farms



Sustainable Farms Project Area

Why this region matters @’:mmm
Approx 15,000 farmers,
running 9000 businesses
This equates to 10% of all

Australian Farm businesses*

13% of Australia’s sheep

and lamb production
* Defined as businesses earning more
than $40,000 p.a. at the farm gate

4bﬁ:-f t::‘ or:gsl:al Value of production
woodlgand rgemaizs in project area:
$3.7 billion
Natural asset farming
is relevant to tens of Project area:

8.3 million hectares
This is 2% of land
under agricultural
holdings in Australia

thousands of farmers
managing land throughout
the temperate woodlands
from southern QLD to SA.




North East Victoria
Biodiversity Monitoring
Program

Farm Dam
Study

f e e e s e e s e e e e e e SR e

|
-

New South Wales
SUSTAINABLE
FARMS
South West Slopes
Restoration Study /o
i Tty Western Murray Biodiversity r} 5
| Monitoring Program |
P s
\-..:" ""-\>
Y
Victoria

Grazing Study

a—
LACT
N )

Ny f
Nanangroe |
Natural ,-
Experiment |

0 2550 100 180 200 250
T S . Km

0 2550 100 150 200 250



23 years — 838 sites, varying in condition
& management
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Mixed farming landscape

Enhancing remnants with plantings Protecting waterways Remnant paddock trees



Sustainable Farms Projects to Improve Natural Assets on
Farms

Farm Dam Enhancements Revegetation for Biodiversity Native Shelterbelts

Rocky Outcrops Scattered Paddock Trees Riparian Restoration



Biodiversity data

Vegetation:

- Plant species richness
- Vegetation structure
- Tree inventory
Animals:

- Birds

- Reptiles

- Mammals

Habitat attributes:

- Hollow trees

Bare ground

Rocky outcrops

CWD

Litter layer

Area of woody vegetation




TEMPORAL TRENDS IN
WOODLAND BIRDS




General trends

South West Slopes 2002-2021
203 sites

30 of 108 species declined — Dusky & masked
Woodswallow, Eastern Yellow Robin, Black-chinned
Honeyeater, Hooded Robin

14 of 108 species increased

Small-bodied birds increased — especially in plantings
Common birds declined

Many rarer species increased — including Diamond Firetall
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Biological Conservation 222 (2018) 212-221
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Tests of predictions associated with temporal changes in Australian bird )
populations T

David B. Lindenmayera*b'c*"', Peter Lane”, Martin Westgate®, Ben C. Scheele™"”, Claire Foster?,

Chloe Sato”, Karen Ikin®, Mason Crane™, Damian Michael™”, Dan Florance™‘, Philip Barton,

Luke S. O'Loughlin®, Natasha Robinson™"

® Fenner School of Environment and Society, The Australion National University, Canberra, ACT 2601, Australio

™ Threatened Species Recovery Hub, National Envimnmental Science Program, Fenner School of Emvironment and Society, The Australion National University, Canberra,

ACT 2601, Australia

© Sustainable Farms, Fenner School of Environment and Society, The Australion National University, Canberra, ACT 2601, Australio

ARTICLE INFO ABSTRACT

Eeywords Global biodiversity loss is the cumulative result of local species declines. To combat biodiversity loss, detailed
Woodland birds information on the temporal trends of at-risk species at local scales is needed. Here we report the results ofa 13-
South-eastern Australia year study of temporal change in bird occupancy in one of the most heavily modified biomes worldwide; the
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Growth types




Growth forms are different habitats

Clear difference (P < 0.05) in the bird
assemblage between vegetation growth
forms.

Distribution of birds
« 25/90 species in seedling regrowth
« 20/90 species in coppice regrowth
« 15/90 in old growth

sLindenmayer, Northrop-Mackie, Montague-Drake, Crane, Michael, Okada & Gibbons (2012) PLoS One, 7(4).



Seedling Regrowth Species

Black-chinned Honeyeater
(13%)

Brown Treecreeper (43%)
Crested Shrike-Tit (25%)
Buff-rumped Thornbill (9.5%)

Eastern Yellow Robin (6.5%)

Grey-crowned Babbler (9%)



Old Growth Species

Cockatiel (16%)

Common Starling (70.5%)
Eastern Rosella (88%)

Galah (93.5%)

Laughing Kookaburra (52%)
Little Corella (10.5%)

Noisy Miner (79%)

Striated Pardalote (77%)
Sulphur-crested Cockatoo (42%)

sLindenmayer, Northrop-Mackie, Montague-Drake, Crane, Michael, Okada & Gibbons (2012) PLoS One, 7(4).



Non-inter-changeability
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Offsets implications

Need to have portfolio of dlfferent vegetatlon
assets “
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Lindenmayer et al., (2012). PLOS One
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Not All Kinds of Revegetation Are Created Equal:
Revegetation Type Influences Bird Assemblages in
Threatened Australian Woodland Ecosystems

David B. Lindenmayer*, Amanda R. Northrop-Mackie, Rebecca Montague-Drake, Mason Crane,
Damian Michael, Sachiko Okada, Philip Gibbons

Fenner School of Environment and Society, ARC Centre of Excellence for Environmental Decisions, and National Environment Research Program, The Australian National
University, Canberra, Australia

Abstract

The value for biodiversity of large intact areas of native vegetation is well established. The biodiversity value of regrowth
vegetation is also increasingly recognised worldwide. However, there can be different kinds of revegetation that have
different origins. Are there differences in the richness and composition of biotic communities in different kinds of
revegetation? The answer remains unknown or poorly known in many ecosystems. We examined the conservation value of
different kinds of revegetation through a comparative study of birds in 193 sites surveyed over ten years in four growth
types located in semi-cleared agricultural areas of south-eastern Australia. These growth types were resprout regrowth,
seedling regrowth, plantings, and old growth. Our investigation produced several key findings: (1) Marked differences in
the bird assemblages of plantings, resprout regrowth, seedling regrowth, and old growth. (2) Differences in the number of
species detected significantly more often in the different growth types; 29 species for plantings, 25 for seedling regrowth,
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makes a g;)'od
planting?
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What makes a good planting?

* Location (gullies) - 3.2 bird species
increase cf midslopes & ridges

 Size — increased richness but not as
important as context

» Shape (block/strip) - important for
some species

« Contains logs, large old trees,
dams, understorey, mistletoe

 Fenced and not grazed




Biological Conservation 143 (2010) 289-301
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What makes an effective restoration planting for woodland birds?
D.B. Lindenmayer **, E.J. Knight *°, M.J. Crane ?, R. Montague-Drake ?, D.R. Michael ?, C.I. MacGregor?

* Fermer School of Environment and Society, The Australian National University, WK Hancock Building West (43 ), Canberra, ACT 0200, Australia
b Centre for Mathematics and Its Applications, John Dedman Building, The Australian National University, Canberra, ACT 0200, Australia

ARTICLE I1INFO ABSTRACT
Article history: Large-scale vegetation clearing accompanying agricultural development has been a major driver of bio-
Received 15 June 2009 diversity loss. Efforts to reverse this problem have often included revegetation, but the value of revege-

Received in revised form 6 October 2009
Accepted 10 October 2009
Available online 20 November 2009

tated areas for biediversity is poorly known. We addressed aspects of this knowledge gap using a case
study in south-eastern Australia. We quantified relationships between bird species richness and the
probability of detection for eight individual bird species and: (i) the context of a planting, i.e. the types
of the vegetation cover in the neighborhood of a planting, (ii) the configuration of a planting, i.e. the loca-

i;ﬂg:fj;ﬂl ety tion and geometry of a planting, and, (iii) the content of planting, i.e. the vegetation features of a planting.
Birds ! The presence and nature of the effects of these explanatory variables varied with each of our response

..... L O e e T T T L L T I B L L T



HOW DO PLANTINGS CHANGE OVER TIME?




How do birds in plantings change over time?

Species richness does not change over time in spring

Species richness increases with time in winter (extra
species on average every 7 years)

BUT composition of the bird assemblage changes
massively over time



Key results

Species colonise
Species drop out
Species replaced
Older plantings = migratory species

Links with bird size and vegetation (which also
changes thru time)

Wider plantings do better — but narrow ones catch up
after 15+ years




Changes in plantings over time
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Individual species responses

Planting, Winter, Grey_Fantail

3.8 4

06 =

prasspec[70]

044

02 - ol

oo g K E K G A3 !ﬁé;—,if

Time (years)

Probability of occurrence

Pianting, Spring, Noisy_Miner

1.0

08+

084

e

0

0.0

X X
\\.
o
" x
5 B
: S "
e S X
k4 x x
SEREEE AL LT TR TS T LT TR M
i} L1 10 15 bl 5
Years since planting



Biodivers Conserv (2016) 25:1537-1603

1597

Spring

Winter
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Biodivers Conserv (2016) 25:1587-1603
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Long-term bird colonization and turnover in restored
woodlands

David B. Lindenmayer'*® - P, W. Lane' - P. S. Barton' -
Mason Crane' - Karen Ikin'*? - Damian Michael'" -
Sachiko Okada’

Received: 10 November 2015/ Revised: 10 May 2016/ Accepted: 11 May 2016/
Published online: 23 May 2016
© Springer Science+Business Media Dordrecht 2016

Abstract The long-term effectiveness of restored areas for biodiversity is poorly known
for the majority of restored ecosystems worldwide. We quantified temporal changes in bird
occurrence in restoration plantings of different ages and geometries, and compared






Plantings, biodiversity and grazing

Grazed vs ungrazing plantings over time

As plantings age = loss of fences/or removed
Grazing alters leaf litter & midstorey cover
Path analysis = negative impacts on birds

Avoid grazing plantings

Lindenmayer et al. (2018) (Restoration Ecol) doi: 10.1111/rec.12676
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Restoration Ecology

THE JOURNAL OF THE SOCIETY FOR ECOLOGICAL RESTORATION

RESEARCH ARTICLE

Biodiversity benefits of vegetation restoration
are undermined by livestock grazing

David B. Lindenmayer**®, Wade Blanchard', Mason Crane', Damian Michael'%, Chloe Sato'

Extensive areas of the Earth’s terrestrial surface have been subject to restoration, but how best to manage such restored
areas has received relatively limited attention. Here, we quantify the effects of livestock grazing on bird and reptile biota
within 61 restoration plantings in south-eastern Australia. Using path analysis, we identified some of the mechanisms giving
rise fo differences in patterns of species richness and individual species occurrence between grazed and ungrazed plantings.
Specifically, we found evidence of hoth: (1) indirect effects of grazing on various elements of biodiversity mediated through
changes in vegetation condition (primarily the leaf litter layer), and (2) direct effects of grazing on biodiversity (irrespective
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PRIMARY RESEARCH ARTICLE

WiLEY

Weather effects on birds of different size are mediated by
long-term climate and vegetation type in endangered
temperate woodlands

David B. Lindenmayer'®® (% | Peter Lane® | Mason Crane'?® | Daniel Florance®® |
Claire N. Foster' | Karen Ikin® | Damian Michael’ | Chloe F. Sato? |
Ben C. Scheele’® | Martin J. Westgate?!
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Abhstract

Species ocourrence is influenced by a enge of factors induding habitat atributes,
climate, weather, and buman landscape modificstion. These drivers 2 kely to
interact, but their effecs are frequently quantified independently. Here, we meport
the results of a 13-year study of tempermte woodland birds in south-eastern Aus-
trafiz to guantify how different sized birds respond to the interacting effects of: (2}
short-term weather frainfall and tempemture in the 12 months preceding our sur-
weys), b long-term climate {aversge minfal and masdmum and minimum tempera-
tures over the period 1970-20141, and i) broad structural forms of vegetztion {oid-
growth woodland, regrowth woodland, and restoration plantings). We uncovered
significant interactions between bied body size, wegetstion type, climate, and
weather. High short-term minfzll was associasted with decreased occurrence of large
birds in old-growth and regrowth woodland, but not in restostion plantings. Con-
wersehy, small bird occumence pesked in wet years, but this effect was most pro-
nounced in lomtions with a history of high rainfzil and was actuslly reversed (pesk
occurrence in dry years) in restoration plantings in dry climates. The ocosrence of
small birds  was depressed—and large binds elevated—in hot years, except in
restoration plantings which supported few large birds under these ciroumstances.
Our investigation suggests that different mechanisms may underpin contrasting
responses of small and lage birds o the interadting effects of climate, weather, and
vegetation type A diversity of vegetastion cowver is needed across a landscape to
promote the ooumence of diferentsized bird species m agriculture-dominated
landscapes, particularly under variable weather conditions. Oimate change is pre-
dicted to lead to widespread drying of our study region, and restorstion plantings —
especially curmently dimaticaly wet areas—may become aitically important for con-
serving bird spedes, particularly small-bodied tesa.

KEYWORDS

birds. climate changs, rainfall and tem perature effects on biod versity, reveset ation, souwth.
eastern Australia, weather
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Lindenmayer et al. 2010 (Biol Cons); Lindenmayer et al. 2018 (Rest. Ecol)




Woodland enhancement = less Miners
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The Noisy Miner does not act alone

Species co-occurrence patterns

Grey & Pied Butcherbirds=few effects in isolation
Strong synergistic effects when with NM
Combined effects strongest on small birds
Effects reduced when high midstorey cover






Received: 5 April 2020 | Accepted: 4 September 2020
DOI: 10.1111/1365-2664.13838

RESEARCH ARTICLE

Journal of Applied Ecology EEEM

Synergistic impacts of aggressive species on small birds in a
fragmented landscape

Martin J. Westgate23 ({2 | Mason Crane??® | Daniel Florance!:?3

David B. Lindenmayer®%3 @

'Fenner School of Environment and Society,
Australian National University, Acton, ACT, Abstract

Australia 1. Attempts to conserve threatened species in fragmented landscapes are often

2Sustainable Farms Initiative, Australian
Mational University, Acton, ACT, Australia

3National Environmental Science Program
Threatened Species Hub, Australian Mational
University, Acton, ACT, Australia

Correspondence
Martin J. Westgate
Email: martin.westgate@anu.edu.au

Funding information

Australian Government National
Environmental Science Program; Australian
Research Council; Murray and Riverina Local
Land Services

Handling Editor: Cristina Banks-Leite

challenging because factors such as habitat loss, habitat degradation and domi-
nant species interact to reduce threatened species’ capacity to survive and repro-
duce. Understanding how threatening and mitigating processes interact is critical

if conservation measures are to be effective.

. We used data from long-term monitoring of bird populations and multivariate la-

tent variable models to quantify how Australian woodland birds respond to the
presence of the Noisy Miner, a despotic species known to exclude other bird spe-
cies. We then investigated the extent to which the presence of other aggressive
species exacerbates the impacts of the Noisy Miner, and to what extent these

impacts can be mitigated by dense midstorey plantings.

. We found strong synergies between the Noisy Miner and two other aggressive

species (Grey Butcherbird and Pied Butcherbird), despite weak effects of butcher-

birds in isolation.



Bird breeding success
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Bird breeding success

Ph.D led by Donna Belder

Related work after NM “removal” in Ph.D by Richard Beggs
Most studies are occurrence-based, not demography-based
Plantings are not ecological traps or population sinks

Small plantings and remnants are valuable breeding habitat

Some species forage across multiple separate plantings
(Wrens & Wagtails)
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Biological Conservation

Is bigger always better? Influence of patch attributes on breeding activity of Bj
birds in box-gum grassy woodland restoration planfings o

Donna J, Belder™"", Jennifer C. Pierson™, Karen Kkin’, Wade Blanchard”, Martin J. Westgate",
Mason Crane™’, David B. Lindenmayer™""

* Fenner Schoal of Emtronment and Sociery, The Avsraban Mational Untversiry, Canberra, ACT 2601, Ausralin

* Nustoma! Evironmens! Science Frogram Thremened Species Recovery Hub, The Ausiralion Nadonal Undrersity, Canberra, ACT 3601, Ausrulio
* ACT Parks ond Conseryaion, Evimnment, Flonning and Sustinatile Develspmens Direcrorace, ACT Governmenr, Cnberrn, ACT 2602, Australiz
* Susninafle Farms, The Ausralion Nonomal Untversty, Confierra, ACT 2607, Asiraita

ARTICLEINFO

ABSTRACT

Feyworde

Woedland birds
Bresding sucres
SL0ES

Restoration
Fragmentaticn
Agriculiurl landscapes

Restoration plantings are an increasingly common management technbgue io address habitat los In sprioulburd
|andseapes. Native fauna, including birds, may ocoupy planted aress of vegetation. However, unbess restoration
plantings support breeding populations, thelr sffectivenas as a conservation sirafegy may be limited. We a5
sessed breading activity of birds in box-gum grassy woodland resioration piantings in the South-wes Slopes
bloregion of Mew South Wales, Australia, We compared bresdimg activigy In plantings of differen) dre
{1.3-7.7 ha) and shape (lnear and block-shaped) to breeding activity o & set of remnant woodland slies,
Contrary b expectations, we found that brd breeding activity was greatest par hectare in small patches. This
trend was driven by the suparh fairywren - the most abundant species (n the woodland assemblage. W also
found a negative effect of planting age, with younger piantings supporting more breeding activity per hactam.
We found no effect of patch fype or shape on breading activity, and that specis' relaive abundance was not
predictive of thalr dagree of breeding aciivity. Our resulis highlight the value of small habliat patches in frag-
mented agricultural [andscapes, and indicaie that resioration plantings are a5 valuzble as remnant woodland
patches for supporting bird breeding activiey. We demonsirate the Importance of breading studles for assessing
the conservation value of restoration plantings and other habitat patches for avifuna.

Ongoing declines of woodland birds: Are restoration p]anﬁngs

maldng a difference?

v = — ~ £
Do J. Brooer (2238 Jeneen . Pressos! Asiwin C, Runoir,’ Anb Davib B, Linneswayes 025

*Fenner Skl of Envirenment and Soclety, The Awiralian Natlona University, Canberra, distralian
Copital Terrivory 2600 Awiralia

* Nationad Environmental Sciens Program Threatenad Specias Rocovery Hub The dwsralion Natinal Dniversity, Canberra

Aeziradlon Capital Teeritory 2000 Awiralia
"dustralion Wildhie Conservancy, PO Box S070 Subiaen Eut, Weste ar Auestralin 608 Aiiartlia

34CT Park s and Conservation Servica Enlromment Flaming and Switaialle Development Directorate, ACT Governmient, Canberra

Australian Capital Territory 2002 Awiiralia
*Sicstabralls Farms, The Aiarrallan National Unisersiny, Canberra, Awitratian Capital Termitory 2601 Austinalic

Citation: Beler D 1L I C Pierson, A, C, Rudder, and D B. Lindenmayer. 2028 Ongoing doclines of
windbind birds: Are mstoration plastings making a difference? Feological Apphcations (hi).«02268, 10,
1M eap 2268

Abstract Woodland birds are a species assemblage of conservation concern, and their per-
sistence in fragmentsd agricaftural lndscapes & dependent on both the preservation of exist-
ing woodlind remnants and the implementation of restoration plinings However, little 15
known about the habitat-use and persistence of birds in fragmenied agricultural lindscapes
We present o detailed, population-onented study of woodland birds in temperate eucalypt
woodlind restoration plantings and remnant woodland paiches in the South-west Slopes
bioremon of New South Wales, Awtralia. First, we undertook a 3-yr mark-re@pture project
to mssess annual survivel and site fdelity in restoration plintings and woodlind remnants, We
supplemented our recapture efforts with reaghings of color-banded mdwviduals. Second, we
tracked individual birds of two species, Superb Fairywren (Mafuris cyanews) amd Willie Wag-
tail { Rhipighra laeoophrys), and documented snapshots of their home nmpes and movement
pattemns during the breeding season. Annual survival in the woodland bird assemblage was
lower than expecied (51%). Home ranges of the Superh Furywren were positively correlated
with palch size, and were constrained by paich edges in linear sites Superb Farywrens and
Willie Wagtaik were more likely to travel longer distances between subsirates while foraging in
linear sites. Willi Wagtails enmoed in significomt gup-cmossing (up to 400 m} between adjacent
habitut patches Our findings mdicate that (1) pateh isolation and certain patch configurations
place resident birds at an energetic disadvantage, and (2} our study area, woodlmd bird
populations are contmuing to dechne. We recommend linds pe-scale habitat restoration pro-
grams 2 1o address ongoing population dedines Studies such as ours conducted over longer
time periods would provide a deeper understanding of habitat use and population processes of
woodbind birds in frazmented agnioultural landsc pes,

Koy wonde  animad move ment, mark-fecapiene; popidition dyndimics; Fimelng: werriory



Nest box studies

Two main projects

*Nest boxes in remnants & plantings —
connected or not

*Nest boxes as an offset for the Hume
Highway



Restoration Ecology

THE JOURNAL OF THE SOCIETY FOR ECOLOGICAL RESTORATION

RESEARCH ARTICLE

Do nest boxes in restored woodlands promote
the conservation of hollow-dependent fauna?

David Lindenmayer!->3#, Mason Crane!, Wade Blanchard!, Sachiko Okada!,
Rebecca Montague-Drake!

Vegetation restoration is considered as an important strategy for reversing biodiversity decline in agricultural areas. However,
revegetated areas often lack key vegetation attributes like large old hollow-bearing trees. As these trees take a long time to
develop, artificial cavities such as nest boxes are sometimes provided to address lag effects. We conducted a 3-year experiment
using 150 nest boxes with 4 designs to quantify patterns of occupancy within 16 replanted areas and 14 patches of remnant
old-growth eucalypt woodland. We quantified patterns of occupancy of nest boxes in physically connected versus isolated
remnants and plantings, and multiple covariate effects on nest box occupancy at the nest box, tree, patch, and landscape
levels. Our analyses revealed a lower probability of nest box occupancy within remnants (vs. plantings) for 2 of the 6 response
variables examined: any species and the Feral Honeybee. Nest boxes in connected remnants and plantings were more likely to
be occupied than those in isolated plantings and remnants by any mammal and the Common Brushtail Possum. Nest boxes
in restored woodlands are used by some hollow-dependent fauna but principally already common species and not taxa of
conservation concern. Nest boxes were also used by pest species. A key management consideration must be to create connected
habitat to facilitate colonization of nest boxes by mammals. Approximately 15% of the cavity-dependent vertebrates within
the study area used next boxes, possibly because the diverse requirements of the array of other species were not met by the
range of nest hoxes deployed.

Key words: agricultural landscapes, cavity-users, connectivity, hollow-dependent animals, large old trees, vegetation
restoration
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Nest Box results in woodlands

Adds Brushtail Possum & Ringtail Possum
Mostly reinforces already common species
Better in connected versus isolated patches

Plantings have higher nest box use (fewer hollows
as alternative)

Almost no records of threatened woodland birds



Nest Box results in woodlands

Key issue = create tailored-designed boxes
for particular species

Lots of pest issues - bees and starlings



Biological Conservation 210 (2017) 286-202

Contents lists available at ScienceDirect

Biological Conservation

Fl SEVIER journal homepage: www.elsevier.com/locate/biocon

The anatomy of a failed offset

David B. Lindenmayer™", Mason Crane™"

Sarah Bekessy”, Wade Blanchard®

 National Environmental Science Program Threatened Species Recovery Hub, Fenner School of Environment and Society, The Australian National University, Canberrg,
ACT 2601, Australio

® Fenner Schaol of Environment and Society, The Australion National University, Canberra, ACT 2601, Australia

€ School of Earth and Environmental Sciences, The University of Queensland, Brisbane, Queensland 4072, Australia

4 Schaol of Global Studies, Social Science and Planning, RMIT University, GPO Box 2476, Melbourne, Victoria 3001, Australia

, Megan C. Evans®, Martine Maron®, Philip Gibbons",







DB. Imdmmayer = al

Hinlogtcal Conservadon 210 (2017) 286202

g

—

Table 1
Pacentage of nest howes whene evidmee of we was recorded aver four years of moniforing. Exotic secies are marked widh an asterisk®.
Cnmmon name Srientific name 110 am a1z 213
Spring prog Smmer Spring Summer Spring

Black mt* Ry rafins 43 134 43 7.4 104 al
Browm tresTemer Clmanens promm b ] ] i a ]
Brush 4ailed phasm gale Fhoxomls mpoamfa 03 0 fih 03 03 ot
Crmman h‘nﬂ!m]pm TH:’Wlﬂﬂhﬂh 1ns 114 114 131 1045 111
Common ningtall pessum Prudchens peregrins 16 05 44 59 43 a7
Common sarling Stumus vl I 4] FA 18 i L 14
{rimsom rosella Playemrous elegoms 13 i a3 fi i a7
Easiern rosella Platyeerens evimbis a3 03 ] i ] a3
Feral honephes* Apts mullfera 0 117 114 74 41 a
Gnamma Vi yaras k] a i i3 i d
fioulds wairled hat {halmalobay g‘ﬂ.ﬂﬁ 03 03 01 0 0.7 a
Girey shrikethrosh Collrigneln hamonica 0 0 ) 0 i i
Homse momse® Mus e g i 15 i i i a
Marhled gecko Christims marmonts 0 0h 03 03 0 i3
Peruis tree frog Lirerta peron 0 i i3 03 0.1 i
Squime] glider Pamr norjoloenss ik 03 i 03 07 i3
Sugar glider Pammns s ity 0.3 i 04 i3 i3
lindmowm amimal { Irlemiiem acmimnal fi fi fi i3 fl fl



A sad saga

Poorly designed

Lots of pests

Common species

Almost no threatened species

Badly attached

Many fallen down within a year or so...



Think about proper offsets
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Did my intervention work?

Western Murray

Started in 2008 — 104 sites

Long-term management interventions in incentive scheme
Fencing/weed+qgrazing control/planting

TSR vs long-term intervention vs short-term intervention
vs business as usual

Black Box/Grey Box/Boree/Sandhill woodland

< J/ SUSTAINABLE
FARMS
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Actively Managed
Sandhill Vegetation

Murray Catchment

This land manager is working towards a healthier
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Past monitoring published in 2012

Biological Conservadon 152 (2012) 62-73

.
i M H 1 H = BIDLOGICAL
Contents lists available at SciVerse ScienceDirect E MR

Biological Conservation

EIL.SEVIER journal homepage: www.elsevier.com/locate/biocon

Is biodiversity management effective? Cross-sectional relationships between
management, bird response and vegetation attributes in an Australian
agri-environment scheme

David Lindenmayer *, Jeff Wood, Rebecca Montague-Drake, Damian Michael, Mason Crane,
Sachiko Okada, Chris MacGregor, Phil Gibbons

Fenner School of Environment and Society, ARC Cenitre of Excellent for Environmental Decisions, and National Environmental Research Program, The Australian National
University, Canberra, ACT 0200, Australia

ARTICLE INFO ABSTRACT
Article history: Do sites managed under an agri-environment scheme support significantly more biodiversity than sites
Received 31 October 2011 managed in accordance with traditional agricultural practices? This is a key question underpinning agri-

Received in revised form 1 February 2012

environment schemes worldwide, including one that we report on here that has been established in
Accepted 25 February 2012

ennirth_sactarn Arierralia Th addrmece rhic muesctinn we acrahlichad a larsa_crala hlaclrad and ranlicarad
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Vegetation drivers of bird response

Native shrub ground cover (positive)
Native plant species richness (positive)
Percentage overstorey regeneration (positive)

Percentage of bare ground (negative)



Key findings

Intervention changes vegetation
Vegetation affects birds

Small woodland birds benefit most
Yes — the intervention worked
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Jennie Stock




' C'Temporal trend patterns & scale
- effects " |
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Increasing vegetation cover = increasing
bird species richness

Vegetation cover has high explanatory power

+veg cover effects (e.g. Brown Treecreeper);
-ve veg cover effects (e.g. Common Starling)

This occurs at all spatial scales

Value of working to increase veg cover at all scales

Cunningham et al. (2014a, 2014; Ecol. Apps; Diversity & Distributions)



Overall bird species richness per landscape and %
native vegetation cover [an increase of 4.4 species
(3.8-6.2) by doubling % vegetation cover]




Predictors

 Different scales of predictors
 Climatic/weather data (background)

« Main Predictors (user defined)
* Region
 Rainfall in previous 12 months
« Woody vegetation (500m & 3km buffers)
* Presence of Noisy Miners
« Remnant/Planting
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Long-term monitoring in endangered woodlands shows effects
of multi-scale drivers on bird occupancy

Kassel L. Hingee ©® | Martin J. Westgate ™ | David B. Lindenmayer ©

Sustainable Farms, Fenner School of
Environment & Society, Australian Abstract
haticnakUniversity, Cantera, fustealia Aims: The effect of spatial scale on the location and abundance of species has long
Correspondence been a major topic of interest in ecology. Accounting for key drivers at multiple scales
Kassel L. Hingee, Sustainable Farms,
Fenner School of Environment & Society,
Australian National University, Canberra, change. We guantified the effects of potential drivers of bird occupancy across a geo-
ACT 2601, Australia.

Email: kassel hingse@anu edu_au

is critical for rigorous description of patterns of species distribution and biodiversity

graphically dispersed, but heavily disturbed and fragmented ecosystem.

Location: Threatened Box-Gum Grassy Woodlands in south-eastern Australia, which

Faeling '"mrmat'c:" . stretch across 9° of latitude (~200 km).
lan Potter Foundation; Sustainable Farms;
Meat and Livestock Australia Taxon: Birds {Ciass AVES}.

. " Methods: We grouped data from four monitoring studies of birds that spanned
Handling Editor: Tom Matthews

10-22 years in Box-Gum Grassy Woodlands. We then emploved joint species distribu-



Bird Surveys ‘f

Data on environmental indicators
Statistical modelling

First version of webtool
Workshops and consultations

Expert digital designers

Y9BirdCast

Indicating birdlife on farms



Woodland areas on your farm

Select location
Longitude

148.990220437369
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Representative year

2019 -

o L
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Woody cover amounts
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Bird Diversity

Step 2: Results of Scenario |

We've estimated occupancy for sixty species of birds the woodland on your farm
based on the information you provided in step 1.

Expected number of species
The upper bars are estimates of the expected number of

species that occupy at least one woodland area on your farm
(Scenaric 1} compared to the average woodland area in our Scenario 1

data (Average).

The lower two bars are estimates for Scenario 1if all the Avir age
woodland areas had a minimal (2%) or a large amount (20%)

of nearby woody cover.
Noarty woody cover - 2% 1 1

i m

Expand all
Most likely species v
Least likely species R4
Vulnerable species B¢
v

Occupancy probability for all species




St LRl Average Margin of error ‘

Eastern Roselia

Australian Magpie

Stristed Pardalote

Black-faced Cuckoo-shrike b 4 46%

Crested Pigeon 1 42%

Crimson Rosella k 4 40%

Laughing Kookaburra

Al photographa counesy of Bralse Pnosography. CICK 0N aCh phito 10 view atinbution




Woodland areas on your farm

Woodland area |

Type of woodland
This woodland area is...
0 remnant woodland

planted woodland

Presence of Noisy Miners
Are there Noisy Miners in this area?

yes

Ty wv
Bird cocupancy dapends haavily on the amount of moody
vegetaton cove! (ioage cover grester than Jm high) snhe
0 WoCdIand ared 3nd In tha SUIMOLNGINg BNOICaDE.
Estimate wocdy COW " @nd arturd your woodlnd wes by
idemtfying £ lecanon on the map.

200m % pout tarm and <lick 5 paCS 3 pin o the
e nr anter latdude and ke tode

Woody cover amounts
Nearby Woody Cover

Percontage arca of woety oover within 500m of the contre of the woodand ares dnchuding cover Inzide the woodland area)

%

BirdCast requires areas that are = iy 1and 10 in size with similar
Q o I5 Box Gum Grassy Woodland that has never boon
cleared. Planted diand is tobe ) it ot loast threo years 800 by

planting tubestock or by direct seeding, and fenced at the time of planting.

Noisy Miners are aggressive native honeyeaters that are usually found in
dands that lack tion (shrubs and small trees 2-10min
RaIght), In woodlands withaut midstorey, Noisy MINars ara atle 1o 500 and
attack smaller birds, excluding them from the arga. They are easy 10 #*
recognise by their bright yellow eyes and beak, and ther persistent, raucous
call.
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Leam more

Select location
Longituce
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Compare Bird Diversity

Cran A Davdes sasnesdenn

7o WAl Scenario 1 Margin of error ‘

Eastern Rosella

Australian Magpie

Black-faced Cuckoo-shrike

Striated Pardalote

Willie Wagtail F 1 48%
Superb Fairy-wren F 48%
Galah L { 45%
Grey Fantail ¥ 1 44%

o e




Y9 BirdCast

https://sustfarm.shinyapps.io/BirdCast/

Developed by Kassel Hingee and Martin Westgate



Some summary points

Huge areas of woodland lost/degraded

Many woodland birds declining

But some are increasing — especially planting-associated birds
Different vegetation types = different species

Must have a portfolio of vegetation assets on a farm

Plantings are valuable — species in them change over time
Plantings are critical drought refuges
Don't graze plantings




Some summary points

Incentive schemes can be successful

Be careful with some interventions — like nest
boxes

Maintain long-term monitoring — it's the only
way to generate these key insights

More work to do......



Projects to improve natural assets on farms

Enhance farm dams Establish shelterbelts

and other plantings

Protect creeks, wetlands Protect paddock trees Maintain native perennial Protect rocky outcrops

and riparian zones and grow new ones orasses

A=
r SUSTAINABLE
FARMS



2| Australian

%; Naticnal o

teo ==, University = § SUSTAINABLE
= FaRMS

Ten ways to improve the
natural assets on a farm




Natural Asset
Farming

Creating Productive and Biodiverse Farms

David Lindenmayer, Suzannah Macbeth,
David Smith, Michelle Young
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